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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-39 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. Applicant has amended the claims to 
incorporate the limitations "wherein the blood flows through the in-line screen capturing 
device at a rate determined by gravity". However, the only reference to gravity flow in 
Applicant's specification is in paragraph 90, which states "Standard PCR and RT-PCR 
reagents are present in the miniature wells located above the reaction chambers, 
allowing the force of gravity to pull reagents into the reaction chamber through reaction 
channels." Thus, while there is support in the specification for gravity flow of certain 
reagents, there is no support for flow of blood through the device at a rate determined 
by gravity. It is also noted that Applicant discloses in paragraph 38 that blood is pumped 
across the biochip. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6, 10-18 and 22-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu, 6,924,107, in view of Nelson etal. 6,074,827. 

As to claim 1 , Liu discloses a screening capture device comprising: 

an inlet (52, see col. 7, line 44 and fig. 3), (or alternatively, the claimed inlet is the 
inlet connected to the top tubing of the 4D chip in fig. 12) for blood collected from the 
collection needle (it is noted the needle is not being claimed as part of the screening 
capture device, nor is it disclosed in the specification as being part of the screening 
capture device, and thus, the claim is interpreted to mean that the screening capture 
device has an inlet that is capable of collecting blood from a collection needle); 

a biochip unit (i.e., biochip 20, see col. 6, line 45 and fig. 1 ; or alternatively, the 
4D chip disclosed in figs. 4 and 9, comprising a plurality of biochips, see also col. 8, 
lines 25-29) that captures a target agent or molecule from the blood; and 

an outlet (54, see col. 7, line 44, and fig. 3) that drains the blood from the 
screening capture device to the collection duct (it is noted that the collection duct is not 
being claimed as part of the screening capture device nor is it disclosed in the 
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specification as being part of the screening capture device, and thus the claim is 
interpreted to mean that the outlet is capable of draining blood from the screening 
capture device to a collection duct). 

As to the limitations regarding the chambers of the in-line screening capture 
device having a cross-sectional area that is no smaller than that of the collection duct, 
the overflow tubings shown in figure 12 are considered to be collection ducts. (It is 
noted that there is no limitation regarding the size of the collection duct other than its 
size relative to the chamber, and thus the overflow tubing is deemed to be the collection 
duct.) While figures 3, 4 and 12 appear to show that overflow tubings (fig. 12) are the 
same size as or are no smaller than the chambers and outlets (figs. 3 and 4), there is no 
disclosure in the Liu that the drawings are drawn to scale or that the sizes of the 
elements of the device are drawn to scale relative to each other, and thus it cannot be 
inferred from the drawings that the overflow tubings are the same size as or are no 
smaller than the chambers and outlets. However, Liu does teach that the overflow 
tubings are pressure fitted in the top tier of the 3D biochip holder (col. 13, lines 49-50.) 
While this disclosure does not show that the chambers necessarily have a cross- 
sectional area that is no smaller than that of the overflow tubings, providing the 
chambers such that they have a cross-sectional area that is no smaller than that of the 
overflow tubings is within a workable range and thus would have been obvious to the 
skilled artisan. 

As to the newly added limitation "wherein the blood flows through the in-line 
screen capturing device at a rate determined by gravity", this limitation is interpreted to 
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mean that the device is capable of performing gravity flow of blood through the device. 
This is not disclosed by Liu. 

However, Nelson et al. teach depending on the configuration of the microfluidic 
device, the sample can be caused to flow through a channel by any of a number of 
different means, and combinations of means, and that in some device configurations, it 
may be sufficient to allow the sample to flow through the device as a result of gravity 
forces on the sample. Other means include a centrifugal force or an active pumping 
means or use of an electric field. See column 7, lines 3-23. 

Thus, since Nelson et al. suggest that a microfluidic device can be configured to 
cause flow by gravity, as an alternative to other means such as active pumping means, 
the skilled artisan would have been suggested to configure the Liu device such that 
flow through the device is by gravity. The skilled artisan would thus have modified the 
Liu device accordingly, for example provide inlets at the top rather than the bottom, and 
provide channels that are directed downwards for gravity flow, as well as provide 
channels of sufficient width such that fluid flows by gravity. Given the suggestion by 
Nelson et al. to configure a microfluidic device to cause flow by gravity, these 
modifications are based on common understanding of gravity flow through channels 
and thus would have been within the skills of the ordinary artisan in modifying the Liu 
device. It is also noted that Liu disclose that while figures 1 and 3 show capillaries 50 
and lateral channels 60, the orientation-related references such as "upper," "lower," 
and "lateral" are used for example only in reference to the corresponding figures, and it 
will be understood that the 3D biochip according to embodiments of the invention may 
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be configured in many different orientations wherein such a reference frame may not 
be applicable (see column 6, line 6 to column 7, line 26.) Thus, the skilled artisan 
would have reasonable expectation of success in modifying the Liu device to provide 
gravity flow as suggested by Nelson et al. Moreover the skilled artisan would have 
reasonable expectation of success in providing gravity for moving fluids in the 
performance of assays since Nelson et al. disclose that the microfluidic device, which 
is disclosed as using gravity flow as an alternative embodiment, is useful for a variety 
of assay purposes, as disclosed in the abstract and throughout the patent. 

As to claim 2, the inlet (52) of the screening capture device is capable of being 
directly connected to a rear end of the collection needle (it is noted that the needle is not 
claimed as part of the claimed invention, i.e., the screening capture device). 

As to claim 3, the inlet of the screening capture device is capable of being 
connected proximate to the collection needle. (It is noted that Examiner interprets the 
"collection duct" of claims 3 and 4 to not be part of the claimed screening capture device 
since it is not positively recited as being part of the screening capture device.) 

As to claim 4, the inlet is capable of being connected, via a collection duct, 
proximate to the collection needle so that the temperature of the blood in the screening 
capture device is approximately 37 degrees Celsius. 

As to claim 5, the biochip unit that comprises a first biochip and a second biochip 
that are sequentially arranged between the inlet and the outlet (see fig. 4 and 9, 
disclosing multiple biochips forming a 4D chip; and fig. 11 and 12, showing that the 4D 
chip is connected to tubings at the top and bottom; and see col. 9, lines 13-21 , 
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disclosing an embodiment wherein the biochips are fluidly connected and sample flows 
in a single direction). (The claimed inlet is the inlet connected to the top tubing of the 4D 
chip in fig. 12 and the claimed outlet is the outlet connected to the lower tubing of the 
4D chip in fig. 12). 

As to claim 6, the first biochip and the second biochip are arranged in a parallel 
stacked fashion (see fig. 4 and 12). 

As to claim 10, the screening capture device is capable of capturing a target 
agent or molecule that comprises at least one protein, nucleic acid molecule or fragment 
thereof indicative of or specific for a disease in a subject or an infectious agent. (The 
Office notes that Applicant has not recited any further structural limitations in claim 10, 
nor how the target agent is captured or what structures allow for capturing the target 
agent.) 

As to claim 1 1 , the screening capture device is capable of capturing a target 
agent that is an antibody or antigen. 

As to claim 12, the first biochip is capable of being a nucleic acid amplification 
technique (NAT) biochip designed to run multiple tests on the first chip. (The Office 
notes that Applicant has not recited any further structural limitations in claim 12, nor 
what structures allow for the nucleic acid amplification or multiple testing.) 

As to claim 13, the first biochip is capable of capturing at least one infectious 
organism or cell containing a targeted nucleic acid molecule. (Applicant has not recited 
any structural limitations that allow for the capturing.) 
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As to claim 14, the infectious organism can be a virus or bacteria. (Applicant has 
not recited any structural limitations that allow for capturing of the virus or bacteria.) 

As to claims 1 5 and 16, the second biochip is capable of performing multiple 
immunoassays and can capture targeted antigens and antibodies. (Applicant has not 
recited structural limitations that allow for the immunoassay intended use.) 

As to claim 17, the first and second biochip are considered low density biochips 
(col. 6, line 61). 

As to claim 18, Liu does not show microarrays arranged along the length of the 
biochip in the direction of blood flow. However, Liu does disclose that the inside walls of 
the chips are coated with a probe, e.g., DNA, peptide, antibody, etc. (col. 8, lines 45-49; 
and col. 13, lines 30-33 and 42-44.) Liu also discloses that the biochip for example can 
be composed of 4 regions each having 96 capillary channels thereby having 96 features 
per quadrant, and that in such a biochip, there are numerous arrangements for coating 
an assaying the biochips. For example the 96 replications can correspond to the 
geometry of a 96-well microtiter plate, allowing for assaying 96 bio-samples in parallel 
(col. 14, lines 13-15.) Liu further disclose that the capillaries are arranged in an array 
though many different configurations may also be used. It is also disclosed that the 
dimensions (e.g., width, length and thickness) and configurations of the plate (20) 
(which forms the biochip) and the capillaries (50) may vary widely. Liu disclose an 
embodiment in figures 1 and 3 but notes that the 3D biochip may be configured in many 
different orientations (col. 7, lines 7-10.) 
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Given the suggestions by Liu of making the biochip and capillaries in various 
dimensions and configurations, it would have been obvious to one of ordinary skill in the 
art at the time the invention was made to provide a biochip having dimensions such that 
the capillary channels run along the length, i.e., the longest dimension, of the biochip. In 
other words, providing a biochip in which the thickness from inlet to outlet of the biochip 
is increased such that it is actually the length of the biochip, and providing capillaries 
such that they run along the length of the biochip in the direction of blood flow, would 
have required only ordinary skills in the art as such dimensions and configuration would 
also perform the functions of the Liu invention and Liu also specifically disclose that 
various dimensions and configurations may be used in forming the biochip and 
capillaries. (Such a biochip would have microarrays arranged along the length of the 
biochip in the direction of blood flow because each capillary with probes attached is 
equivalent to a microarray as described in Applicant's specification, paragraph 47.) 

As to claim 22, the inlet and outlet are capable of being sealed when the 
screening capture device is removed from the collection needle and the collection duct. 
(Applicant has not claimed any structural limitations that seal the inlet or outlet). 

As to claim 23, the top biochip (see fig. 1 1 ) is considered to be a lid and it is 
capable of being robotically removed. (Applicant has not claimed any structural element 
to the lid.) 

As to claim 24, Liu discloses a screening system for in-line screening of blood 
collected from a donor using a collection needle connected by a collection duct to a 
collection bag, comprising: 
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a screening capture device for in-line attachment between the collection needle 
and the collection duct, the screening capture device comprising: 

an inlet for blood collected from the collection needle (52, see col. 7, line 44 and 
fig. 3), (or alternatively, the claimed inlet is the inlet connected to the top tubing of the 
4D chip in fig. 12) for blood collected from the collection needle (it is noted the needle is 
not being claimed as part of the screening capture device, nor is it disclosed in the 
specification as being part of the screening capture device, and thus, the claim is 
interpreted to mean that the screening capture device has an inlet that is capable of 
collecting blood from a collection needle); 

a biochip unit (i.e., biochip 20, see col. 6, line 45 and fig. 1 ; or alternatively, the 
4D chip disclosed in figs. 4 and 9, comprising a plurality of biochips, see also col. 8, 
lines 25-29) that captures a target agent or molecule from the blood; and 

an outlet (54, see col. 7, line 44, and fig. 3) that drains the blood from the 
screening capture device to the collection duct (it is noted that the collection duct is not 
being claimed as part of the screening capture device nor is it disclosed in the 
specification as being part of the screening capture device, and thus the claim is 
interpreted to mean that the outlet is capable of draining blood from the screening 
capture device to a collection duct); 

and at least one biochip processor (i.e., one of the chambers, 60) for detecting at 
least one captured target agent or molecule. 
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As to the limitations regarding the chambers of the in-line screening capture 
device having a cross-sectional area that is no smaller than that of the collection duct, 
see discussion of claim 1 above. 

As to claim 25, the biochip processor is capable of amplifying said target agent or 
molecule. 

As to claim 26, the biochip processor is considered to be a sealed disposable 
unit (see fig. 3), (the processor is considered to be capable of being disposed) having a 
nucleic acid amplification technique (NAT) portion for processing a first biochip and an 
immunoassay portion for processing a second biochip. 

As to claim 27, the system is capable of capturing a nucleic acid molecule (it is 
noted that Applicant has not recited how the nucleic acid molecule is captured), and the 
NAT portion comprises: 

a biochip holder (any portion of "biochip holder" in fig. 12); 

at least one reservoir (any of chambers 60) for holding a sample; 

at least one amplification reaction chamber (any of the other chambers 60) 
connected to the reservoir (see fig. 3); and 

at least one detection component (capillary 50) connected to the amplification 
reaction chamber. (It is noted that Applicant has not recited any structural limitations of 
the detection component.) 

As to the limitations regarding the chambers of the in-line screening capture 
device having a cross-sectional area that is no smaller than that of the collection duct, 
see discussion of claim 1 above. 
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As to claim 28, the device further comprises: 

at least one reagent container (any of the other chambers 60, see fig. 3) 
connected to the reservoir; and at least one reagent container (any of the other 
chambers 60, see fig. 3) connected to the reaction chamber. 

As to claim 29, the NAT portion further comprises the first biochip (fig. 3) held in 
the biochip holder (any portion of "biochip holder" in fig. 1 1 ). 

As to claim 30, the first biochip is held such that a surface is capable of 
containing analytes in contact with at least one elution and lysing buffer. 

As to claim 31 , the detection component is at least one microfluidity chamber 
(any of the chambers 60, see fig. 3). 

As to claim 32, there are more than one biochip processors (see the plurality of 
chambers 60 in fig. 3). 

As to claim 33, system is capable of capturing a target antibody or a target 
antigen, and the immunoassay portion comprises: 

a biochip holder (any other portion of "biochip holder" in fig. 11); 

at least one reservoir for holding a sample (one of the chambers 60 in fig. 3 in 
one of the biochips in fig. 11 ); 

at least one reaction camber (one of the other chambers 60 in fig. 3 in one of the 
biochips in fig. 11) connected to the reservoir; and 

at least one detection component (one of the other chambers 60 in fig. 3 in one 
of the biochips in fig. 11) connected to the reaction chamber. 

As to claim 34, the immunoassay portion further comprises: 
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at least one reagent container (one of the chambers 60 in fig. 3 in one of the 
biochips in fig. 1 1) connected to the reservoir; and 

at least one reagent container (one of the other chambers 60 in fig. 3 in one of 
the biochips in fig. 1 1) connected to the reaction chamber. 

As to claim 35, the immunoassay portion further comprises: the second biochip 
held in the biochip holder (one of the biochips in the biochip holder in fig. 11). 

As to claim 36, the second biochip is capable of being held such that analytes 
are in contact with at least one buffer. 

As to claim 37, the detection component is at least one microfluidity chamber 
(one of the chambers 60 in fig. 3). 

As to claim 38, there is at least two reaction chambers (60, fig. 3), one for the 
detection of a target antibody and one for the detection of a target antigen. 

As to claim 39, each reaction chamber is connected to at least one detection 
component comprising at least one microfluidity chamber (one of the other chambers 60 
in fig. 3). 



Claims 7-9, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu, 6,924,1 07, in view of Nelson et al. 6,074,827, and further in view 
of Narang et al., 6,020,209. 

Liu and Nelson et al. have been discussed above. 
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As to claim 19, Liu does not disclose that the first and second biochips comprise 
covalently attached analytes. However, Narang et al. teach a chip with immobilized 
antibody molecules for immunoassay purposes (col. 5, line 60 - col. 6, line 19; and col. 
4, lines 62-67.) Narang et al. also teach that the antibodies are immobilized by covalent 
bonding (col. 5, lines 12-14). It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to immobilize antibody molecules as taught by 
Narang et al. in the Liu biochip because Narang et al. teach that immobilized antibody 
molecules in a chip allow for performing immunoassays. The analyte (antigen) is at the 
least indirectly covalently bound to the biochip because the antibody is disclosed to be 
covalently bound to the chip (col. 5, line 12-14). 

As to claim 21 , Liu also does not disclose that the device further comprises an 
anti-backflow device that prevents the blood from flowing back towards the inlet. 
However Narang et al. teach a biochip with valves and pumps for fluid control and still 
produce a small, lightweight flow immunosensor (col. 5, lines 57-59). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide a 
valve as taught by Narang et al. in the Liu biochip because Narang et al. teach that a 
valve, in addition to pumps, allow for fluid control, as would be desirable in performing 
immunoassays. The valve is considered to be an anti-backflow device. (Applicant has 
not recited any structural limitations relating to the anti-backflow device.) 

As to claim 7, while Liu does not teach that the dimensions of the screening 
capture device are such that a flow rate of blood flowing through the screening capture 
device is equal to the flow rate of the collected blood in the absence of the screening 
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capture device, Narang et al. however teach use of pumps for fluid control and still 
produce a small, lightweight flow immunosensor (col. 5, lines 57-59). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to provide a 
pump as taught by Narang et al. in the Liu biochip because Narang et al. teach that a 
pump allows for fluid control, as would be desirable for convenience and for performing 
immunoassays. With the Liu biochip modified by Narang et al. to provide for a pump, 
the dimensions of the capillaries (50) in the Liu biochip is capable of allowing a flow rate 
as recited by Applicant. (The Office notes that Applicant's claim do not exclude this 
embodiment.) 

As to claim 8, Liu does not teach that the dimensions of the screening capture 
device are such that the flow rate of blood flowing through the screening capture device 
is about 450 ml per 10 minutes. However, with the Liu biochip modified by Narang et al. 
to provide for a pump, the dimensions of the capillaries (50) in the Liu biochip is capable 
of allowing a flow rate as recited by Applicant. 

As to claim 9, Liu does not teach that the dimensions of the inlet, the outlet, a 
surface area of biochips in the biochip unit, and the screening capture device case are 
such that the collected blood maintains a constant flow rate through the screening 
capture device. However, with the Liu biochip modified by Narang et al. to provide for a 
pump, the dimensions of the capillaries (50) in the Liu biochip is capable of allowing a 
flow rate as recited by Applicant. 
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Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Liu, 
6,924,1 07, in view of Nelson et al. 6,074,827, and further in view of Bashir et al., US 
2001/0053535, and Yamanishi et al., US 2003/0134416. 

Liu and Nelson et al. disclose the invention substantially as claimed (see above), 
except for the outlet including a funnel and a filter. 

However, Bashir et al. teach separating of contaminants from a fluid sample on 
the biosensor chip by trapping the material of interest, that may be immobilized on 
carrier elements, in a detection chamber on a biosensor chip while flushing remaining 
portions of the fluid sample from the chamber. Bashir et al. teach that this trapping of 
the material of interest in a detection chamber serves in part to concentrate the material 
of interest and thus enhance the sensitivity of the detection technique. Bashir et al. 
teach that the trapping may be implemented in part by providing a filter barrier or 
retention structure at an outlet of the detection chamber (paragraph [0025]). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
to provide a filter barrier as taught by Bashir et al. in the Liu biochip for use as a 
detection chamber as taught by Bashir et al. because Bashir et al. teach that the filter 
provides the advantage of concentrating the material of interest and allowing for 
detection and also enhancing the sensitivity of the detection technique. 

Moreover, Yamanishi et al. teach that in fabricating filter slots, the slot can be 
tapered so that the sample goes through the narrow-width side first and then filtered 
cells exit at the wide-width side of the slot so that trapping of cells are avoided as they 
are being filtered. Yamanishi et al. also teach that the orientation of the filter can be 
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such that the wide-width side of the filter slots faces the sample (paragraph [0199]). 
(The tapered slot is considered by the Office to be a funnel because it has the shape of 
a funnel.) It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide a tapered slot as taught by Yamanishi et al. in the Liu 
invention as modified by Bashir et al. providing a filter because Yamanishi et al. teach 
that the tapered slot provides the benefit of preventing trapping of materials such as 
cells as they are being filtered, as would be desirable for preventing a clog in the device. 



Response to Arguments 

Applicant's arguments with respect to the above rejected claims have been 
considered but are moot in view of the new ground(s) of rejection. It is noted that 
Applicant argues that the presently claimed invention cannot be rendered obvious over 
Liu alone since Liu recommends precise control overflow rate due to the relative small 
sizes of the capillaries. The newly cited patent to Nelson et al. however show that 
gravity flow can be utilized in a microfluidic device for performing assays. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Anderson et al. disclose use of a needle for direct sampling into 
an analytical device. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ANN Y. LAM whose telephone number is (571)272- 
0822. The examiner can normally be reached on Mon.-Fri. 10-6:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Shibuya can be reached on 571-272-0806. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Ann Y. Lam/ 

Primary Examiner, Art Unit 1641 



